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Abstract
Aim: The aim of this study is to discuss various restorative options and their significance 
in the management of non-carious cervical lesions (NCCL).
Background: The etiology of NCCLs is not clearly understood and that makes the 
clinical management challenging. The diagnosis and treatment vary from case to case, 
the success of which is directly influenced by the choice of restorative material used.
Results: An evidence-based literature consisting of systematic reviews, meta-analysis, 
and clinical trials as randomized clinical trials over the past 20 years available in the 
MEDLINE database was reviewed.
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Non-carious cervical lesions (NCCLs) are defined as the 
pathological loss of tooth substance at the cementoenamel 
junction (CEJ) by a disease process other than dental caries.[1]
NCCLs are common and have a multifactorial etiology 
involving erosion, abrasion, abfraction, and their possible 
interaction. They occur as a consequence of physiological aging 
and commonly seen in the older population. Increased dental 
awareness and treatment have helped people to retain their 
teeth longer contributing to the increased prevalence of tooth 
wear and NCCLs. Other causes include dietary and oral hygiene 
habits and bruxism/parafunctional habits.[2-5]
It usually occurs at the cervical zone of teeth at the CEJ, 
especially in older adults. Age-related oral changes such as brittle 
enamel and dentine, gingival recession, and exposed root surfaces 
predispose these patients to NCCLs. They clinically present 
as shallow to deep and huge wedge-shaped defects initially 
restricted to the enamel and slowly progressing into the dentin 
and subsequent dentinal sclerosis.[6-9] It is usually asymptomatic 
owing to sclerosis of dentin, but severe cases may show marked 
hypersensitivity, causing discomfort to the patient.
Restoration of NCCLs is usually done to provide relief from 
dentinal hypersensitivity, correct periodontal esthetic damage, 
and reinforce the tooth structure to prevent tooth fracture 
and to restore tooth form and function. Most commonly used 
restorative materials include a combination of composites and 
glass ionomer cements (GICs) with the appropriate adhesive 
systems.
The aim of this paper is to critically review the literature and 
discuss peculiar features of various restorative materials and their 
role in the restoration of NCCLs.
Restorative Materials
The restoration of NCCLs is challenging due to its peculiar 
location in the CEJ and its structural characteristics. Restorations 
at the cervical region of teeth are frequently subjected to occlusal 
loads and flexural stress. An ideal restorative material should 
present biomechanical features capable of resisting dislodgement 
under tension and exhibit good adhesion, retention, and 
marginal seal in the long run. Significantly, the selection of the 
ideal restorative material is hence influenced by factors such 
as micromechanical retention, preservation of tooth structure, 
esthetics, and functional harmony.[10-12]
The most commonly used restorative materials in NCCLs[13] 
are as follows:
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GIC was first developed by Wilson and Kent in 1970 and has 
been particularly successful restorative material for restorations 
that are not under heavy occlusal load making them ideal for 
the restoration of NCCLs. Other properties include superior 
retention due to chemical bonding, secondary caries inhibition 
due to fluoride releasing ability, and high abrasion resistance 
on final maturation. The clinical parameters such as esthetics, 
marginal discoloration, marginal adaptation, and anatomical 
form are satisfactory.
NCCLs are characterized by the presence of dentin or cementum 
in the gingival margins which is not favorable to resin adhesive 
systems making them more susceptible to microleakage and post-
operative sensitivity due to hypermineralized dentin at the CEJ.[14,15]
In regions close to the gingiva, NCCLs can present with a 
great structural loss in enamel margins. If composite restorations 
are to be used, it would require beveling of enamel margins 
compromising tooth structure in an attempt to enhance 
adhesion. In such scenarios where preserving tooth structure is a 
priority, GICs serve as a durable restoration, bonding chemically 
to the tooth structure, and avoiding unnecessary beveling of 
enamel. The coefficient of thermal expansion of tooth and GICs 
is compatible making mechanical retention unnecessary,[16] and 
in few cases, the retention is found to be improved by up to 90% 
and 100% after 3 years of observation.[17] Hence, GICs are the 
materials of choice to be used in the cervical area of teeth where 
no cavity preparation is contemplated and dentin adhesion can 
be enhanced by surface conditioning with a 25% solution of 
polyacrylic acid for 10 s.[18]
One of the major limitations of conventional GICs is 
the inconvenient setting characteristics and low abrasive 
resistance that is overcome by resin-modified GICs (RMGICs) 
in which ingredients that allow for light curing have been 
added.[19,20] These hybrid materials retain the acid-base reaction 
of conventional GICs with improved setting characteristics 
allowing sufficient working time that can be shortened by light 
curing to make it more resistant to effects of moisture while 
simultaneously developing rapid early strength. In comparison 
to the conventional GICs, the translucency of the resin-modified 
cements is markedly superior with better color matching. 
RMGICs have a better adhesion to dentine and allow for easy 
repairs to defective or damaged surfaces of the restoration. They 
also bond directly to composite resin making them ideal cement 
for “sandwich” technique where GIC is sandwiched between the 
tooth surface and composite material.
RMGICs remarkably increased the clinical success by 
simplifying the technique and better control over setting 
characteristics.[21] RMGICs have good retention results, 
reduced superficial degradation, and increased wear resistance, 
excellent long-term performance, and fluoride release when 
compared to conventional GICs. Studies have reported higher 
retention rates after 18 months with no significant chipping of 
cervical restorations,[22] improved bond strength, better physical 
proprieties, better polishing, wider color range, and translucence.
These properties have made RMGICs very competitive with 
the composites, particularly where bonding to cervical dentin is 
required. However, the presence of sclerosed dentin provides 
resistance to obtain good bonding with dentinal bonding agents 
and failure at the cervical margin, as a result of microleakage.[23] This 
can be overcome by the use of surface conditioning and priming 
with HEMA and is reported to promote improved adhesion and 
marginal seal by allowing fluid passage through an absorption 
layer, formed near the dentinal tubules that compensate for the 
polymerization shrinkage of the resin agent after initial setting.[24]
In comparison to composites, RMGICs have low 
polymerization stress due to slow setting reaction and smaller 
amounts of resin content in the material. The chemical bonding 
to the tooth structure, along with compatible coefficient of 
thermal expansion with the tooth, results in better quality and 
longevity of restorations. These properties of RMGICs are 
better than conventional GICs but still less favorable than those 
of composites.[25]
However, huge lesions require an adequate thickness of the 
materials at the margins to prevent fracture of the restoration making 
it unsuitable for shallow NCCLs with poorly defined margins.
Composites And Adhesive Systems
Composites as a restorative material are well known for their 
superior esthetic properties. However, the challenge has always 
been the availability of a reliable and predictable dentin bonding 
adhesive that can convincingly replace GIC as a restorative 
material in NCCLs. With the advent of advanced adhesives 
and dentin bonding agents exhibiting improved adhesion to the 
tooth with higher abrasive resistance, composites are being used 
as an alternative to GIC, especially in NCCLs.[26,27]
Despite the disadvantages of deficient marginal seal and 
progressive degradation of adhesion, long-term clinical studies 
have reported good clinical performance of composites with 
respect to esthetics, longevity, mechanical properties, and 
characteristics such as surface texture, marginal integrity, 
anatomical form, and color matching.[28-37]
The loss of retention of composite restorations in NCCLs 
is found to be due to a combination of factors such as cervical 
stress/flexure in the CEJ,[29,30] setting characteristics, and clinical 
manipulation.[31-41] In particular, the location of the tooth and 
occlusal stress or cervical flexure in the area to be restored 
influences the clinical outcome, as reported by increased failure 
among cases with high-stress concentration or para functional 
habits.[31,37]
The failure rate due to lack of adhesion varies between 26.3% 
and 94.7%, independent of the adhesion strategy, indicating 
that adhesive characteristics and retention are influenced by the 
efficiency of the product and the type of adhesive system used.[42]
No single method is known to be as effective as a combination 
of 3-step “etch and rinse” (ER) adhesives or 2-step “self-etch” 
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(SE) adhesives composites. Long-term clinical studies have 
recorded progressive degradation of the resin-dentin bond 
and marginal staining for all the systems;[43-50] however, the 
predictable retention of the 3-step technique makes it more 
reliable and favorable to the 2-step SE adhesives. Although the 
2-step SE adhesives are less technique sensitive and clinically 
effective, they are less favorable due to inconsistent predictability 
of retention and the 1-step SE adhesives had the highest average 
annual failure rates of 8.1%.[51]
An alternative to resin adhesives is a more recently available 
GIC-based adhesive (only commercially available product is 
Fuji Bond LC). Limited studies have reported predictable and 
high retention rates when used with composites.[49,52,53]
Flowable Composites
The polymerization shrinkage of the composites is the main 
cause for microleakage, poor marginal adaptation, and low 
retention rates. The flowable composites have low quantities of 
filler, low modulus of elasticity, and more flexible to dislodging 
forces. The rationale of using flowable composites in NCCLs 
is the low elasticity module that exhibits more flexibility under 
occlusal stress in the cervical areas. They are hypothesized to 
better absorb the stresses during polymerization shrinkage, 
and its viscous-elastic properties[54-56] allow for the material to 
be more flexible to occlusal stress and prevent dislodgement 
in comparison to conventional and hybrid composites that are 
susceptible to chipping under flexure stresses. Despite this sound 
rationale, clinical studies have found little or no influence on the 
differences in modulus of elasticity on retention rate.[33,57-60]
Further, the low filler content has made it less resistant to 
abrasion, and hence, the flowable composites are proposed 
by few to be used as an intermediate thin liner on the cavity 
walls followed by conventional composites to overcome the 
low abrasion resistance of flowable composites.[61] The only 
advantages of flowable composites over hybrid or microfilled 
composites seem to be in the restoration of small lesions, where 
there is no need for sculpturing.
Compomers
Compomers are a new class of dental materials developed to 
provide the combined benefits of composites and glass ionomers. 
The main aim of using compomers is to avoid the use of acid 
etching of enamel while retaining the elasticity of composites, 
hydrophilic, and fluoride-releasing properties of the GICs.
The increased elasticity in comparison to GICs has suggested 
a better performance in stress-bearing cervical areas.[62]
In spite of these claims, compomers do not seem 
to show a better performance compared to the hybrid 
composites.[29,31,34,36,37,53,63] The lack of enamel etching has 
decreased bond strength and less retention rates, and the amount 
of clinically relevant fluoride release is questionable.[62,64]
Findings from various clinical studies have reported more or 
less similar retention rates between compomers and composites, 
and other parameters such as marginal integrity, color, and surface 
texture were found to be inferior to those of composites.[11,37,62-64]
Giomers And Ormocers
These are a new class of dental materials developed for the 
restoration of NCCLs. Giomers are fluoride-releasing resin 
materials with “prereacted glass,” a hybrid of glass-ionomer 
and resin-based composite. They are claimed to have a better 
color match, decreased microleakage, and increased fluoride 
release. They have a better surface finish and esthetic properties 
comparable to composites.[65]
Ormocers are organically modified ceramics consisting of a 
polycondensed three-dimensional cross-linked organic/inorganic 
network (polysiloxanes), organic polymers, and glass/ceramic 
filler particles. They are available as fully polymerized materials 
and undergo less polymerization shrinkage. The coefficient of 
thermal expansion approximates that of natural tooth structure, 
both results in better marginal adaptation and integrity.
The limited studies have reported no significant superiority 
over resin composites in terms of marginal seal and long-term 
retention.[65-68] Further clinical studies are needed to study the 
impact of these materials and confirm any other advantage that 
they might have over resin composites.
Periodontal/Restorative Approach
NCCLs involve the root and the crown portion of the tooth and 
have been treated exclusively either by restorative means or by 
periodontal procedures.
A recent approach is a combination of esthetic and 
physiological methods, where the affected crown portion is 
restored with a composite/RMGIC and the exposed root portion 
is covered using periodontal grafts such as free autologous mucosal 
grafts, subepithelial connective tissue grafts, the coronal advanced 
flap technique, laterally advanced flap, guided periodontal tissue 
regeneration, and enamel matrix derivative grafts.[69-71]
This periodontal reconstructive approach requires long-term 
clinical studies to assess the regeneration of tissues and attachment 
and prove the superiority over conventional approach.
Conclusion
Treating NCCLs is not a simple procedure, and modifications 
may have to be employed depending on the specific situation. 
The right choice of the restorative material depends on esthetic 
demands and on the maintenance of polished surfaces. The 
selection of the restorative material depends on the type of 
NCCL, need of cavity preparation, and technique. Factors that 
can potentially influence the outcome of the restoration include 
the presence of sclerotic dentin, occlusal contacts, erosive diet, 
parafunctional habits, bruxism, and existing restorations on 
the affected teeth. Until recently, GIC-based materials were 
considered the treatment of choice in most of the NCCLs. 
Modern composite restorations have great esthetic appeal, but 
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both conventional GICs and RMGICs have been considerably 
improved with regard to translucency and color.
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